Protective effects of IL-4, IL-10, IL-12, and IL-13 in IgG immune complex-induced lung injury: role of endogenous IL-12.
Using the IgG immune complex (BSA-anti-BSA) model of acute lung injury in rats, we have compared four intratracheally administered cytokines for their protective effects on parameters of injury (albumin leak and hemorrhage) and on neutrophil accumulation (lung content of myeloperoxidase). The descending rank order of protective effects was: IL-10 > or = IL-13 > IL-4 > > IL-12. In animals receiving an intratracheal instillation of 1.0 microg murine rIL-4, IL-10, IL-12 or IL-13, the levels of TNF-alpha in bronchoalveolar (BAL) fluids after intrapulmonary deposition of IgG immune complexes were reduced by 98, 98, 34, and 97%, respectively, implying a corresponding reduction in up-regulation of lung vascular intercellular adhesion molecule-1. The unexpected findings with IL-12 were further evaluated. In spite of reduced BAL levels of TNF-alpha in IL-12-treated animals, BAL levels of IFN-gamma were elevated sixfold, indicative of the expected biologic response to IL-12. Alveolar macrophages obtained from the same animals showed a 68% reduction in formation in vitro of NO2-/NO3-. When rats undergoing intrapulmonary deposition of IgG immune complexes were treated either i.v. or intratracheally with blocking Ab to murine IL-12, there were significant increases in lung permeability and myeloperoxidase values, suggesting that in this model intrinsic IL-12 functions in a regulatory manner. In homogenates of injured lungs, this Ab detected heterodimeric complex, consistent with rat IL-12. These data confirm the ability of certain cytokines to suppress in vivo lung inflammatory responses and underscore the unexpected anti-inflammatory activities of IL-12.